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MSC Characterisation by Flow Cytometry

(BD FACSCanto II Flow Cytometer)

PRINCIPLE
Mesenchymal stromal cells (MSC) must demonstrate the MSC phenotype of positive expression of CD105, CD73 and CD90 and negative expression of cell markers CD45, CD34, CD19, CD11b and HLA-DR.
Responsibilities

· (Insert manufacturer’s name) staff are responsible for the phenotype characterisation of manufactured MSC. 

· The Production Manager is responsible for reviewing MSC phenotype results prior to the release of product. 

REAGENTS 

·  Human MSC Analysis kit (BD #562245)
· Flow buffer (PBS + 1%BSA)
EQUIPMENT & MATERIALS

· Centrifuge (Hettich EBA-20)
· Flow tubes (BD #343675)
· BDCanto flow cytometer II
· Pipettes
· Vortex
SAmples

· Aliquot of MSC product (cryopreserved or non-cryopreserved). 

· MSC quality assurance sample, prepared as per MSC Quality Assurance Material.

Cell Preparation

Thawing

Remove the sample vial from the cryo storage tank and place into a 37°C water bath until just thawed.
Antibody Staining

1. For the sample to be tested a minimum of 1x106cells are required at a concentration of 5x106/mL

2. Label one tube as Test and a second tube as Isotype Control. 

3. Add 10μL of Positive Cocktail and 10μL Negative Cocktail to the Test tube.

4. Add 10μL of Positive Isotype Cocktail and 10μL Negative Isotype Cocktail to the Isotype Control tube. 

5. Add 100μL of cell suspension (5x105 cells per tube) to the Test tube and to the Isotype Control tube.
6. Repeat the tube set up for the quality assurance sample. 
7. Incubate tubes in the dark for 30 minutes.

8. Wash the cells twice in 500μL flow buffer (2500rpm for 4 minutes)

9. Resuspend cells in 500μL flow buffer

10. Analyse on flow cytometer

CD44 
If required, the sample may be tested for expression of CD44, as follows:

1. Label one tube as CD44 Test and a second tube as CD44 Isotype Control

2. Add 5μL PE Mouse Anti-Human CD44 to the CD44 Test tube.

3. Add 5μL of PE Mouse IgG2b, κ Isotype Control to the CD44 Isotype Control tube.

4. Add 100μL of cell suspension (5x105 cells per tube) to the Test tube and to the Isotype Control tube.

5. Incubate, wash and assay as for routine antibody staining.

Analysis

1. Ensure daily set-up has been performed. Refer to Flow Cytometer Start-up and Shut-down and Flow Cytometer Quality Control.
2. Check quality control results: CS & T Beads and BD FACS 7-Color Setup Beads. 

3. Open the BD FACS DIVA Software program.

4. Log in: 

User name: (Insert Username)
Password: (refer to Scientist-In-Charge) 
5. In the browser, highlight the MSC folder and right click on new experiment.

6. In the experiment templates dialog box, open the experiment: MSC Phenotype. 

7. Rename the MSC phenotype template as: MSC phenotype_Product#_Lot#.

8. In the experiment hierarchy rename the Specimen as: Product#_Lot#.
Reporting

1. Record the % Parent results for CD105, CD90, CD73 and NEG (and CD44, if measured).
2. Record result on the MSC Flow Cytometry Form. 

3. Print a PDF copy of results.

4. Save an electronic copy in L:\Cell & Tissue Lab\MSC\MSC Release criteria_Flowcytometer data

quality assurance
1. Process and test an MSC quality assurance sample with each product batch as part of the release process.
2. Record results on the MSC Flow Cytometry Form.

3. Acceptable result for MSC phenotype:

>90% CD73, CD90, CD105 expression and <5% CD45, CD34, CD19, CD11b and HLA-DR expression,
Records

Flow cytometer printout is stored, with the release record, in the donor MSC manufacturing record.

Documents 

Flow Cytometer Start-up and Shut-down DOC135
Flow Cytometer Quality Control DOC146
MSC Quality Assurance Material DOC117 
MSC Flow Cytometry Form FORM125
· Documentation and References

· Dominici M, Le Blanc K, Mueller I et al Minimal criteria for defining multipotent mesenchymal stromal cells. The International Society for Cellular Therapy position statement. Cytotherapy 8: 4, 315, 2006

· BD Stemflow Human MSC Analysis Kit: Technical Data Sheet.
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